The 19-kDa glycoprotein coded by region E3 of adenovirus. Purification, characterization, and structural analysis.
The 19-kDa glycoprotein (gp 19K) coded by early region E3 of adenovirus is of interest as a model for glycoprotein processing and sorting, as well as for the interaction between viral antigens and class I transplantation antigens. In this paper, we show that gp 19K is a major protein synthesized during early stages of infection of human KB cells. We report the purification of gp 19K to near homogeneity, the preparation of a gp 19K antiserum, and structural analyses on the protein. We have determined the DNA sequence of the gp 19K gene in adenovirus type 5 (Ad5) for comparison with the published sequence (Hérissé, J., Courtois, G., and Galibert, F. (1980) Nucleic Acids Res. 8, 2173-2192) of adenovirus type 2 (Ad2). Fragments produced by cyanogen bromide cleavage of Ad2 gp 19K are in accord with the DNA sequence, as are synthetic peptide antibodies targeted to the NH2 terminus of Ad2 gp 19K and the COOH terminus of Ad5 gp 19K. The Ad2 and Ad5 proteins are quite homologous. Conserved features include an NH2-terminal signal sequence, two potential Asn-linked glycosylation sites, and a 20-residue putative transmembrane hydrophobic domain followed by a 15-residue polar domain at the COOH terminus. We show that cleavage of the signal peptide occurs between the 17th and 18th amino acids on both the Ad2 and Ad5 versions of gp 19K and that both potential sites are glycosylated with exclusively high-mannose (as opposed to complex) oligosaccharides. Secondary structure predictions suggest six alpha-helix regions including the signal peptide and transmembrane domain, two or three beta-sheet regions, and about eight beta-turns including the two glycosylation sites and the regions flanking the transmembrane domain.